Abstract. The killing effect of sodium hypochlorite and benzalkonium bromide and the compatibility of them with the scale and corrosion inhibitor in the seawater is studied in the paper. The research result shows that sodium hypochlorite and benzalkonium bromide have good killing effect, sodium hypochlorite or benzalkonium bromide is not only compatible with a scale inhibitor, also compatible with a corrosion inhibitor formulation.
Introduction
One of the most effective and common method to control microorganism growth in the cooling water system is to add killing agent into the cooling water.
From the investigated market situation, there are many kinds of biocides, most of them are used in the freshwater cooling system, and fewer is aiming at the complex seawater cooling system. Because there are many types of marine organisms in seawater, the higher requirement for the biocide performance is put forward. With the improvement of environmental protection consciousness, the traditional efficient biocide is gradually restricted to be used. In order to balance the environmental protection, economic benefits and the killing effect, the killing method to combine the traditional biocide chlorine with the non oxidizing biocide, such as to combine sodium hypochlorite with quaternary ammonium salt, is chosen. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] 
Test Methods

The Test Method for Killing
Take 5 reagent bottles of 1000 mL, 800mL seawater sample and sodium hypochlorite or benzalkonium bromide with different dosage are added in each bottle, and bottles are placed in the water of the constant temperature water-bath at 45℃. After biocide is added in the seawater, sampling analysis of residual chlorine and bacteria is immediately done, and it is done again after 2h.After 24h, sampling analysis of residual chlorine and bacteria should be done and a certain amount of biocide is added in each bottle to make the biocide concentration double, then sampling analysis of residual chlorine and bacteria is done. After 48h, sampling analysis of residual chlorine and bacteria should be done.
The Scale Inhibition Effect Test Method of The Scale Inhibitor
Add the scale inhibitor and biocide with a certain concentration in a certain seawater, and the seawater is condensed to specific multiple. When the seawater is condensed, to observe by macroscope that there is or not water scale formed, water quality is determined to estimate scaling trend of the water sample and compare the scale inhibition effect change of the scale inhibitor before and after the biocide added.
The Inhibition Effect Test Method of the Corrosion Inhibitor
Add the corrosion inhibitor and biocide with a certain concentration in a certain seawater. When the specimens of carbon steel Q235 are hung in the seawater, to observe by macroscope that the surface of the specimens changes or not. Determine the surface area and the mass of the specimens before and after test, and calculate the corrosion speed and the inhibition efficiency, and compare the inhibition effect change of the corrosion inhibitor before and after the biocide added.
The Water Quality of the Test Seawater
The test seawater is from Zhuhai cross drain, provided by Guangdong Power Grid Electric Power Science & Research Institute. The conventional water quality analysis result of the seawater is shown in table 1. 
The Killing Effect of Sodium Hypochlorite and Benzalkonium Bromide
The killing effect of sodium hypochlorite or benzalkonium bromide with different dosage is shown in table 2, and the killing effect of sodium hypochlorite with 8mg/L or benzalkonium bromide with 5mg/L is shown in table 3. shown in table 2 and table 3 , the killing effect of sodium hypochlorite with 4mg/L or 8mg/L and benzalkonium bromide with 1.25mg/L, 2.5 mg/L and 5mg/L added in the seawater for 2h is good.
The Compatibility of Sodium Hypochlorite and Benzalkonium Bromide with the Scale Inhibitor
Because there are the scale inhibitor (6.25mg/L PESA +6.25mg/L HPMA) and 50mg/L 5% benzalkonium bromide (amount to 5mg/L benzalkonium bromide) included in the corrosion inhibitor formulation, when the scale inhibiting effect of the corrosion inhibitor formulation in the seawater is tested, the compatibility of benzalkonium bromide with the scale inhibitor is tested. The scale inhibiting effect of the corrosion inhibitor formulation with 8mg/L NaClO added in the seawater is tested. All the test results are shown in table 4.
As shown in table 4, the scale inhibiting effect of the scale inhibitor (6.25mg/L PESA +6.25mg/L HPMA) in the seawater is not effected by sodium hypochlorite or benzalkonium bromide, namely sodium hypochlorite or benzalkonium bromide are compatible with the scale inhibitor (6.25mg/L PESA +6.25mg/L HPMA). 
The Compatibility of Sodium Hypochlorite and Benzalkonium Bromide with the Corrosion Inhibitor
Because there is 50mg/L 5% benzalkonium bromide (amount to 5mg/L benzalkonium bromide) included in the corrosion inhibitor formulation, benzalkonium bromide is not only biocide but also corrosion inhibitor component, namely the biocide benzalkonium bromide is compatible with the corrosion inhibitor formulation. In order to research further the compatibility of sodium hypochlorite and benzalkonium bromide with the corrosion inhibitor, the inhibition effect to carbon steel of the corrosion inhibitor formulation with NaClO or benzalkonium bromide added in the seawater is tested, and the test result is shown in table 5.
As shown in table 5, when the biocide sodium hypochlorite or benzalkonium bromide is added in the seawater, the inhibition effect of the corrosion inhibitor formulation to Q235 carbon steel in the seawater isn't affected by them, namely the biocide sodium hypochlorite or benzalkonium bromide is compatible with the corrosion inhibitor formulation. 
Conclusions
Sodium hypochlorite and benzalkonium bromide have good killing effect. Sodium hypochlorite or benzalkonium bromide is not only compatible with a scale inhibitor, also compatible with a corrosion inhibitor formulation.
